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Three Accident Investigations and Lessons Learned - Managing inter-organizational Interfaces:

Introduction

The Transportation Safety Board of Canada is an independent, no fault, no blame, accident investigation organization.  The sole purpose of the organization is to advance transportation safety.  In the rail mode, between 15 and 25 Board investigations are completed annually.  Many investigations have findings (conclusions) related to organizational and management issues. The following case studies briefly outline three such investigations and describe certain inter-organizational issues that either contributed to them, or caused confusion or uncertainty.  One case, McBride, also addresses some intra-organizational issues.

1. Level Crossing accident , Southern Ontario, September 28th, 2000

In the early morning of September 28, 2000, construction workers were organizing for the day’s work of installing fibreoptic cable under a road at a level crossing in southern Ontario.  The cable was being laid along the railway’s right of way.  The contractor and subcontractors were still positioning their equipment early in the morning when a westward passenger train, travelling at 100 km/h, entered the crossing and struck a southbound motor vehicle carrying three high school students, who were killed. 

Several construction vehicles and nine workers were in the vicinity of the crossing at the time. One vehicle, a large truck, was parked on the southbound lane, on the north side of the crossing. Because the shoulder of the road was narrow, the truck was parked part way onto the paved surface and protected by traffic cones. It blocked the view of the crossing signals for southbound drivers, and forced that traffic into the opposing lane. Rail traffic control was under the direction of a track occupancy permit (TOP) foreman. As equipment and personnel had not yet commenced work on the site, the TOP foreman authorized the crew of the passenger train to pass through his limits at track speed, with no restrictions.

An off-site job and safety briefing had been planned for 0630, with the fibre optic company’s TOP foreman, a company sub‑foreman and another employee, three subcontractor employees, two sub-subcontractor employees, and a railway signal maintenance person. This briefing was rescheduled for the work site. The nine workers drove to the work site in six vehicles; five were parked to the south of the crossing and one just to the north of the crossing at the expected work location. As per the sub-subcontractor’s company policy, the driver placed pylons on the roadway to direct vehicular traffic around the truck. 

This situation meant that southbound highway drivers would have to use part of the northbound lane to pass the large parked truck. Shortly after their arrival, the subcontractor foreman instructed his two employees to place warning signs on the roadway, which they immediately began to do to the south of the crossing, while the foreman and other workers began to gather at the south side of the crossing for the job briefing. No signage had been placed to the north of the crossing when the accident occurred. Because the on‑site personnel believed that traffic control was only required after work had begun, no flagpersons were in position when the accident vehicle approached the crossing. 

As the vehicle slowly approached the crossing from the north, the crossing signal system was activated.  A construction employee on the far side of the crossing realized that the vehicle was being driven into the path of the oncoming passenger train and moved towards the tracks, waving his arms as an indication to stop.  However, the vehicle continued ahead and the train entered the crossing and struck it, killing the occupants. 

As a consequence of a previous fatal crossing in Ontario, involving a passenger train on another railway company’s trackage, a protocol was developed where the railway company contracted traffic control experts to:

• provide vehicular protection;

• oversee site safety (e.g., work plans, vehicle placement, signage placement); and

• provide construction site expertise that is otherwise lacking.

One of the procedures was that traffic control procedures must be in place to control the movement and placement of construction vehicles and personnel upon arrival at rail crossing construction sites.  The railway company agreed to implement a team concept whereby TOP foremen and on‑site traffic control experts communicated to ensure separation between vehicles and trains.

A similar protocol did not exist with the rail company in question in this accident. Fibre optic company supervisors were responsible for implementing safety measures at this construction site. The accident occurred before the pre‑work briefing and no traffic control person (flagperson) had been deployed.

Requirements for traffic control on highways in Ontario are defined by the Ministry of Transportation of Ontario (MTO) and apply to traffic control by any persons or agencies performing construction, maintenance, or utility work on all provincial or municipal roadways. The MTO standards specify that, on low traffic volume highways with a speed limit of 60 km/h, such as the one where the accident occurred, when a lane closure is in effect, flagpersons must be located between 10m and 15m from the start of a construction site, adjusting distances to suit road, weather and speed conditions so they can see and be seen by approaching traffic for at least 150m.

The MTO standards contain no specific requirements and guidelines on flagperson protection of vehicular traffic at construction sites that include a railway crossing. However, they do require that flagperson instructions not conflict with other traffic control devices, such as stop signs or traffic signals, including train approach signals.
Before commencing construction activity, the fibre optic company had obtained a permit from the municipal road authority. The safety of vehicular traffic at the railway crossing during construction was not made a condition for obtaining the permit. 

Other organizations and jurisdictions in Canada have similar standards to MTO for flagging activity, but, again, do not specifically discuss the issue of level crossings.

In this crossing accident, there was a breakdown in communications for several reasons:

The railway company, the contractor, the subcontractor, the sub-subcontractor and the road authority were dealing with a rail / highway interface for which there was little guidance on how to manage the set-up of a work site.  The TOP foreman was focused on there being a clear right of way for the passenger train, and did not consider potential problems with road traffic being affected by a train entering the work limits.  Further, the sub-subcontractor’s truck was parked so that it completely obscured the principal crossing signals for southbound highway traffic and nobody considered it necessary to have people flagging the crossing from the start of the operation.

The Board investigation report concluded that: 


The driver drove onto the crossing and into the path of the train because the activated warning devices were either obscured, degraded, or discounted.


Responsible government agencies and the industry may not have given sufficient priority to the risks posed to motorists at construction sites at or near railway crossings.


To maintain public safety at railway crossings that experience construction activity, there is a need for additional compensating measures immediately upon the arrival of construction equipment and personnel.


Matters relating to the safe passage of motorists at crossings experiencing construction activity require comprehensive overview and direction to ensure safety is being considered and included in the planning process.

There was a need for a proper briefing before setting up, and a need to consider and address all potential problems by doing a proper risk assessment.  Ideally, that assessment would consider not only setup, but take down as well as the “steady state” of ongoing construction work.  Having a person designated as the site safety officer, with authority for that role, would have helped matters by identifying one person as accountable for overall risk management on the site.  In the case of this crossing accident, the lack of effective management of the construction site itself led to the crossing accident.  

Subsequent to this accident, in 2004, the Railway Association of Canada, whose membership includes almost all railway companies in Canada, introduced a guideline on manual protection of level crossings. It included the requirement for flagpersons to provide a message consistent with that provided by other road agencies and also the requirement to not obstruct crossing warning signal devices.

2. Train Derailment on Bridge, British Columbia, May 12th, 2003

On 14 May 2003, around noon, a freight train, travelling from Prince George, British Columbia (B.C.), to Edmonton, Alberta, derailed on a bridge near McBride, B.C. A fire ensued and the bridge, two locomotives, and five railcars and their contents were destroyed. The two crew members were killed. 

The TSB’s investigation revealed that the open deck timber trestle bridge collapsed because of a wooden pile cap which had internal rot. Although the cap and other components had been identified for replacement during a 1999 inspection, the scheduled maintenance work had not been completed.  In 2000, a Transport Canada (the rail safety regulator) inspection had revealed that there were problems with the bridge and they followed up with a request for a bridge safety assessment by the railway, but no further inspection or audit was done. 

During the 1990s, the railway’s inspection and supervision programs for bridges changed three times.  The Bridges and Structures Supervisor in Prince George was responsible for inspecting and maintaining timber bridges on the railway’s B.C. north line. In the mid‑1990s, responsibility for timber bridge inspections was transferred from the Bridges and Structures Supervisor to the Planning and Inspection (P & I) Engineer in Edmonton. Inspection reports were no longer submitted to the Bridges and Structures Supervisor directly, but instead to the P & I Engineer for assessing and scheduling maintenance work. In addition, in 1999, a new Bridges and Structures Manager was appointed for the railway’s Pacific Region (Alberta and B. C.) with overall responsibility for bridges and structures. 

As a result of a reorganization and workforce adjustment in July 1999, the responsibility for bridges and structures on the north line was transferred to the Bridges and Structures Supervisor in Kamloops, British Columbia. During the transition period, in addition to performing the duties of a Bridges and Structures Supervisor, the incumbent Bridges and Structures Supervisor took on new duties as a Track Supervisor in January 2000, and carried both responsibilities until March 2000. The outgoing Bridges and Structures Supervisor provided a list of work remaining to be performed, which included the bridge at Mile 7.9, to the incoming Bridges and Structures Supervisor. No priority was assigned to the activities on this list.

Furthermore, there were personnel changes involving both the P & I Engineer and the Bridges and Structures Supervisor positions. During the reorganization and workforce adjustment of July 1999, the incumbent P & I Engineer was to be replaced. However, he remained on the job until March 2000 and continued to review inspection reports. During this transition period, the incoming P & I Engineer was performing other duties.

In addition to the supervisory changes listed above, between the time that the 1999 detailed inspection was carried out on the bridge at Mile 7.9, and the time that bridge repairs were effected between 2001 and 2002, as many as five different foremen worked on the bridge at Mile 7.9.

The condition of cap 15, identified as “reject” in the 1999 detailed report, was not reflected in subsequent inspection reports. Therefore, its continuing deterioration was not reassessed.

Some of the Board’s conclusions were:


The failure to identify the urgency and the severity of the condition of the bridge was not recognized, despite subsequent inspections, because of shortcomings in the inspection, assessment, planning, and maintenance process. 


As a result of heavy workload, and overlapping duties during job transitions, the Planning and Inspection Engineer relied on the inspectors’ overall assessments and most recent visual inspection reports, which did not indicate any deficiencies on the bridge. Therefore, the severity and urgency of the condition that was identified in 1999 was not recognized.


Even though the railway’s Standard Practice Circulars acknowledge the use of occasional audits to ensure the quality of work of inspectors and their immediate supervisors, the audits that were carried out were not effective. 

Because there was no Transport Canada audit of work procedures, there was no opportunity to identify any deficiencies associated with such bridge inspection and maintenance procedures.
The railway, over a seven year period, had made the transition from a government run railway to a very successful private railway company.  During this change, there were a number of organizational changes made, including downsizing of staff and reorganizations, on a frequent basis.  When any organization undergoes rapid or continuous change, there is a high risk of loss of corporate memory and of documentation.  In the safety area, in order to know the status of the various inspection and maintenance records, focused efforts have to be made to ensure that no safety critical data is lost.  

The changes in staff responsibilities and their locations compounded the problems of maintaining the integrity of the inspection and maintenance functions.  When downsizing occurs, it can sometimes occur so quickly that it becomes difficult to compensate fully with, for example, the implementation of new technology or new systems for monitoring and addressing safety issues, as well as training and supervising staff who may have new or additional responsibilities. 

On the regulatory side, the regulator also had a changing role over the same time period, with safety management systems regulations and audits being introduced in 2001 to look at safety risks on a systemic basis.  The skill sets for this approach are not necessarily congruent with the more traditional inspection function, as they involve a more complex consideration of risks within an organizational context, as opposed to technical or operational inspections.   

In the case of this bridge collapse, high and continued turnover of staff, incomplete or missing inspection and maintenance practices and records, and unclear roles of key people in safety critical roles, led to the continuation of an unsafe situation.  

3. Train Derailment, Nobel, Ontario, February 13th, 2003

At approximately 0830 on 13 February 2003, a 9,000 tonne freight train, travelling at 67km/h, derailed 21 railcars in the Shawanaga Indian Reserve near Nobel, Ontario.  The ambient air temperature at the time was –29 degrees Celsius. A rail had broken at a rail joint, approximately one metre south of a highway crossing on the reserve.  The break was most probably initiated by several high wheel impact loads from the train, which initiated a brittle fracture from the root of the pre‑crack through the base of the rail, facilitating the final catastrophic rail failure.

The derailed cars included ten loaded tank cars. Three of the tank cars were breached, resulting in the release of approximately 100 tonnes of ethylene glycol and 130 tonnes of styrene monomer. 

A school bus driver travelling near the site reported the derailment to the Ontario Provincial Police Communications Centre. A radio broadcast was then made to police agencies in the area. A constable with the Anishinabek Police Services, who had dangerous goods awareness training, responded to the accident. Upon his arrival, he began inspecting the site and noted a pungent odour along with several heavily damaged derailed cars. While inspecting, the constable met the train conductor who advised him that dangerous goods were leaking and he should leave the area. The constable then retreated approximately 800 m to the northeast, downwind of the accident where the odour was still noticeable.

Following discussions between the police constable and the Shawanaga First Nations Chief, a decision was made to evacuate the area within 2.5 km of the site. The evacuation, which affected 180 people and included the village of Shawanaga, started at 1030 and remained in effect for 54 hours. During this period, concern was raised by the evacuees regarding the lack of communications from railway officials.  

The local fire department, OPP, and other provincial and federal regulatory agencies attended the scene during the course of the incident.  For the next few weeks after the derailment, TSB investigators on and off-site were contacted frequently by the band chief as well as by a representative of other evacuated residents as they had safety related questions that were not being responded to by railway personnel on the site, nor by regulatory officials contacted by phone.  These two community leaders wanted updates on the progress of the site clean-up, as well as the dangers posed by the released products and assurances about the general safety of the rail system in the area. 

The risk to employees, first responders, the local population, and the environment after the accident was recognized, and measures were taken to mitigate the circumstances. A local police officer, who had dangerous goods awareness training but no prior experience with derailments involving dangerous goods, was dispatched to the accident. This first responder approached the site without appropriate protective equipment or information about the products involved, and he exited downwind from the site. Although his injury was minor, this situation is directly related to a safety concern raised by the TSB after an accident near Britt, Ontario in 1999. The concern stated that some first responders in small communities may not have adequate training to safely assess the risks associated with a major railway accident involving dangerous goods, due to the low frequency of their involvement with railway accidents. Consequently, in performing their duties, first responders may expose themselves to dangerous goods and increase the risk of serious injuries.

Some of the conclusions from the Board investigation were: 

The lack of regulatory overview of wheel impact load detector (WILD) technology increases the risk that wheels producing high impact readings will not be identified and removed from service in a timely manner; and

First responders may not be provided with sufficient training to be aware of the risks associated with the rail transportation of dangerous goods. Consequently, they may be exposed to dangerous goods during initial response to a derailment, increasing the risk for serious injuries.

While not stated in the Board’s report, many main track derailments have site command centres set up immediately after the accident; in this case it did not happen.  Perhaps partly because of this, nobody gave updates to the community’s leaders on what was the status of the situation.

At any train accident, first responders such as the police, fire and ambulance services have priority to deal with rescue, recovery and stabilization of the site.  Once that is completed, the railway’s highest priority is reopen the track as soon as possible or find a way to detour around the site, as delays cost significant amounts of money.  Communications between first responders (firefighters, police, ambulance personnel) and the railway are paramount and sometimes the general public is left out from any communications process.  In the case of Shabaqua, no command centre had been set up  at the start of the emergency response.  Although the railway recognized the problem and took steps to remedy it, the action was not as effective as it could have been, because the schedule of update meetings was not well communicated.  

Because the communications were poor and the band was not fully consulted and updated right from the start, there was potential for the band to take independent action against the railway.  Bands have been known to block railway lines for days until their concerns have been recognized and agreement reached on whatever compromise has to be made.  Additionally, the police officer who was the first to respond from outside the site, was exposed to hazardous fumes despite having had dangerous goods training.

in this derailment, the lack of a site command centre contributed to a failure in communications with the consequent result of mistrust of the railway and stress on the community.  The lack of familiarity of the police officer with an actual railway accident with a dangerous goods release led to his exposure to gas fumes. 

Discussion and Suggestions  

The common thread in all three accidents is that management of work sites can be a very complex issue.  In the case of the crossing accident, the lack of effective management of the construction site itself led to the crossing accident.  In the case of the bridge collapse, high and continued turnover of staff, incomplete or missing inspection and maintenance practices and records, and unclear roles of key people in safety critical roles, led to continuation of an unsafe situation.  Finally, in the case of Shabaqua, the lack of a site command centre contributed to a failure in communications with the consequent result of mistrust of the railway and stress on the community.  The lack of familiarity of the police officer with an actual railway accident with a dangerous goods release led to his exposure to gas fumes. 

Because managing organizational interfaces is a complex challenge, there is no easy solution.  However, some possible approaches are:

· Plan in advance to raise awareness of potential safety risks;

· Make sure that the organizational structure of the company is clear, with key safety officers identified, with accountability and authority assigned properly;

· Avoid the “silo” or “stovepipe” approach where staff working in one functional area have no understanding of the workings of the other functions;

· Get involved parties to meet formally and informally prior to having to work together on a site;

· At the construction worksite, ensure there is a site commander and also a site safety officer.  This will set the parameters for communications, for decisions on safety and the management of the site;

· Perform “table top” exercises with staff from other organizations and  to perform a practice run of a train accident; 

· Use training and refresher training to ensure first responders are fully aware of the dangers to look for on site. For example, Canadian railways do offer incident command courses where first responders can meet and discuss issues;

· Get training on site management and understand each person’s roles on site;

· Keep safety top of mind, including awareness of environmental and occupational safety and health issues;

· Apply due diligence to communicate procedures and practices, to record, clearly and accurately what work has been done in safety critical areas; and

· Finally, communicate, early and often!! 

4	Government of Ontario, Ministry of Transportation, Traffic Control Manual for Roadway Work Operations and Manual of Uniform Traffic Control Devices, December 1989.





